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EXECUTIVE SUMMARY 

Part C of the Integrated Monitoring Report (IMR) summarizes the implementation approach to 

reduce loads of pollutants of concern (mercury and PCBs) from urban stormwater discharged 

from Permittee’s jurisdictions. The implementation approach is based on lessons learned about 

PCB controls from pilot projects implemented throughout the San Francisco Bay Area through a 

regional monitoring collaborative project implemented by the Bay Area Stormwater 

Management Agencies Association (BASMAA) during the first permit term of the Municipal 

Regional Stormwater NPDES Permit Order No. R2-2009-0074 (Permit). Lessons learned were 

derived from pilot projects in all participating counties. In Contra Costa County, the pilot 

watersheds studied were the Lauritzen and Parr watersheds in the City of Richmond.  

 

Lessons Learned: Source Investigations 

 

Source investigations that were conducted in the pilot watersheds led to five properties that 

based on visual inspections from the street, records review, and on-site inspections, may be 

sources of PCB-contaminated sediments. Follow-up sampling indicated that of the five 

properties, two have a persistent spatial and temporal trend of PCB concentrations that suggest 

they may be sources of PCB-contaminated sediments to the city streets of Richmond. Those 

two properties will be referred to the San Francisco Bay Regional Water Quality Control Board 

for enforcement.  

 

Lessons Learned: Street Sweeping 

 

A street sweeping pilot study is being conducted in the streets abutting one of the suspected 

properties. The goal of the study is to determine whether enhanced street sweeping practices 

can make a significant reduction in the amount of PCB-contaminated sediments that are present 

on city streets near the suspected PCB source area. Two property owners in the suspected 

PCB source area currently sweep streets several times daily, as operations allow; however, 

street sweepers are unable to completely remove PCB-contaminated sediments because of the 

condition of the road and the lack of a curb and gutter. The street sweeping pilot is not complete 

yet, but early observations during the field work indicate that, consistent with a literature review 

on the subject, the condition of the road, the type of street sweeper, and operator skill and care 

are important factors affecting street sweeping efficiency. 

 

Lessons Learned: Treatment Retrofits 

 

Stormwater treatment retrofits were also piloted in the Lauritzen watershed. Approximately 210 

linear feet of bioswale will be installed between the curb and sidewalk along Cutting Blvd. 

adjacent to a transformer yard. Testing of the performance of the bioswales will commence in 

Water Year 2014–2015. Cost estimates from this pilot project and others indicate that, if 

treatment retrofits were to be the primary implementation approach, the cost would be 

approximately $30,000,000 for the 110-acre area within the Lauritzen pilot watershed that is 

most impacted. This would achieve a load reduction of 300 grams of PCBs, at a cost of 

approximately $100,000 per gram. By extrapolation, to achieve a Bay Area – wide reduction of 

PCBs totaling 18,000 grams, as stipulated in the TMDL, via treatment retrofits would cost about 

$1.8 billion. 
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Lessons Learned: Diversion to Sanitary Sewers 

The CCCWP has budgeted $250,000 to fund a pilot project to divert stormwater from the North 

Richmond Pump Station into the West County Wastewater District treatment plant. That project 

will be constructed in 2014 and tested in the 2014–2015 time frame. The total cost of the 

diversion pilot is estimated at approximately $852,000. The ongoing cost of diversion, should 

the pilot become a long-term operation, is unknown at present, subject to the West County 

Wastewater District’s decision on fees for long-term operation.  

 

Proposed Actions in the Pilot Watersheds 

 

Proposed actions for focused implementation in the pilot watersheds are: 

1. Refer suspected sources properties the SFB Water Board for enforcement.  

2. Review and provide comment on the fugitive emissions plan that the Bay Area Air 

Quality Management District requires of one of the suspect property owners.  

3. Work with the SFB Water Board to motivate the property owner to improve their property 

so that street sweeping is more effective and / or so that stormwater is retained onsite or 

treated prior to discharge. 

4. Develop concept plans for stormwater treatment retrofits and seek grant funding to 

implement those concept plans.  

 

Implementation Approach POCs in the Next Permit Cycle 

To determine whether additional high-opportunity areas comparable to the pilot watersheds 

exist in other areas of Contra Costa County, an assessment will be conducted in the 2014–2015 

time frame. The assessment begins with a mapping exercise, very similar to the trash plans 

developed by Permittees, that identifies old urban areas, old industrial areas, and potential PCB 

source areas such as electrical facilities and auto dismantlers. After refinement of the maps that 

have been developed through desktop analysis and on the ground inspections, samples will be 

collected from a prioritized list of suspect areas. Any high-opportunity areas identified would 

then be the subject of follow-up source identification and corrective measures comparable to the 

approach described above for the Laurtizen and Parr pilot watersheds. 

It is anticipated that much of the old urban areas will reflect more widespread, moderately 

contaminated PCB concentrations in sediments. Most of the PCB load reductions required by 

the PCB Total Maximum Daily Load (TMDL) will likely have to come from control measures 

implemented over large areas of older urban land use. Planning and implementing a large-scale 

program of water quality improvement will take substantial resources. For context, based on the 

cost of recently reviewed stormwater treatment retrofits, stormwater treatment over a 1,000-acre 

watershed would cost around $285 million, based on a treatment cost of $285,000 per acre. 

That reflects only the capital cost; maintenance of treatment infrastructure such as bioswales 

and rain gardens will generate additional annual costs to local governments.  

One of the most promising areas for watershed-scale water quality improvement, if funding were 

to be available, would be incorporation of low-impact development features into green streets 

projects as roads are repaved and rehabilitated. However, transportation funds are already 
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limited, and typically constrained by statute to only fund transportation improvements, not water 

quality amenities. Contra Costa Clean Water Program (CCCWP)  will partner with other 

countywide stormwater programs, state regulatory agencies, and transportation and planning 

commissions in the Bay Area to guide the development of new revenue streams to fund and 

incorporate water quality improvements. The CCCWP will also continue to support Permittee 

grant funding pursuits. Under any funding scenario, the project owners will be Permitees, with 

CCCWP providing coordination, support, and potentially providing matching funds. 

The level of CCCWP funds available as cost match to fund implementation of water quality 

projects will be directly affected by the amount of funding that is required to go into monitoring. 

The CCCWP will spend approximately $1,425,000  to fund water quality monitoring programs in 

FY 2014/2015. The CCCWP has proposed through its submittal of Part A of the IMR that funds 

currently used to research pollutant loads in tributaries can be more practically applied to 

implementation of water quality improvement projects. Without a reduction of monitoring costs, 

CCCWP will not have resources to provide direct funds or grant match to support 

implementation of water quality improvement projects. Projects such as treatment retrofits also 

take time to plan, design and construct; therefore, implementation of water quality improvement 

projects on a watershed scale will take decades, not years, to achieve substantive changes.  
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1.0 INTRODUCTION 

Part C of the Integrated Monitoring Report memorandum summarizes the approach to 

implementing actions to reduce stormwater loads of pollutants of concern (POC) that have 

established total maximum daily loads (TMDLs) with corresponding load allocations for urban 

stormwater. The POC driving this implementation planning effort are mercury and 

polychlorinated biphenyls (PCBs). The TMDL for mercury in San Francisco Bay requires that 

stormwater loads be reduced by approximately 50 percent compared to loads estimated at the 

time of TMDL adoption in 2006 by the San Francisco Bay Regional Water Quality Control 

Board. The TMDL for PCBs in San Francisco Bay requires approximately a ninety percent 

reduction compared to loads at the time of TMDL development adoption in 2008. The TMDL for 

methylmercury in the Sacramento–San Joaquin River Delta requires development of 

methylmercury control strategies to attain a roughly twofold reduction in the methylmercury 

concentration of Delta receiving waters as adopted by the Central Valley Regional Water Quality 

Control Board (CV Water Board) in 2010. All three TMDLs  include multi-year implementation 

time frames for attainment, periodic reviews to evaluate progress and lessons learned, and 

possibly to revisit numeric targets and/or attainment schedules.  

 

This summary of the implementation approach is a submittal required by two different National 

Pollutant Discharge Elimination System (NPDES) permits issued to Permittees of the Contra 

Costa Clean Water Program (CCCWP). The Municipal Regional Stormwater NPDES Permit 

Order No. R2-2009-0074 (MRP) issued by the SFB Water Board applies to most of urbanized 

Contra Costa County. The eastern portion of Contra Costa County is subject to a separate 

NPDES permit issued by the CV Water Board. The jurisdictions of the SFB and CV Water 

Boards within Contra Costa County are shown on Figure 1. 

 

Section 2.0 below summarizes lessons learned from pilot studies required under the MRP as 

they inform next steps in the two high-opportunity1 pilot watersheds that were selected within 

Contra Costa County: the Parr Watershed and the Harbor Watershed in the City of Richmond, 

which together make up the Santa Fe Channel Watershed. Findings of pilot studies have been 

summarized in detail in Part B of the Integrated Monitoring Report (IMR); therefore, this 

assessment of next steps relies on summaries of findings as they appear in IMR Part B, without 

repeating the details. Pilot studies evaluated in the Richmond pilot watersheds include 

stormwater treatment retrofits, enhanced street sweeping. In other pilot watersheds, street 

flushing and sediment removal pilots were evaluated.   

 

In addition to the pilot watersheds identified for focused implementation during the next five-year 

MRP term, CCCWP Permittees will be working to identify new watersheds that may also be 

considered high-opportunity because of elevated PCB concentrations in sediments linked to 

potential source areas. The process to evaluate where within Contra Costa County “high-

opportunity areas” may be located is described in Section 3.0 below, along with a schedule and 

description of Permittee actions and support from CCCWP staff and contractors necessary to 

implement the assessment process. This approach has been developed by Bay Area 

                                                
1
 High-opportunity areas are locations where PCB concentrations in sediments exceed 0.5 mg/kg, and the 

elevated concentrations are consistently observed over time and in spatial patterns that indicate a source 

area. 
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Stormwater Management Agencies Association (BASMAA) members in consultation with the 

SFB Water Board staff during the scoping of the next reissuance of the MRP. 

 

 

Figure 1. Jurisdictions of SFB Water Board (red) and CV Water Board (blue) in 

Contra Costa County (yellow border) 

 

The assessment approach described in Section 3.0 of IMR Part C parses out older urban 

areas, defined as areas that were urbanized prior to the 1980s, into either high-opportunity 

areas or all other older urban land uses. Lessons learned from MRP 1.0 indicate that high-

opportunity areas for abating the release of PCB-contaminated sediments into the MS4 system 

are located within old industrial areas, where PCBs historically were manufactured, used, or 

released. Another lesson learned is that there are not likely enough high-opportunity areas to 

enable a 90 percent reduction of PCB loads from stormwater through focused implementation in 

a just those areas. Rather, attainment of a 90 percent reduction in PCB loads appears to require 

treatment of stormwater from a significant portion of the urbanized landscape – with the highest 

priority being in old urban areas. 

 

Section 4.0 of IMR Part C describes potential approaches that could be implemented in the 

much larger subset of older urban land uses within Contra Costa County. One approach to 

reducing loads over such a widespread area is implementation of stormwater treatment by low-

impact development (LID) and “green streets” projects (see Section 4.0) in conjunction with 

street improvement and economic revitalization projects. This strategy is aimed at maintaining 

or restoring the natural hydrologic functions of a site or drainage area.  LID and green street 

projects are designed to detain, treat, and infiltrate runoff by minimizing impervious area, using 

pervious pavements and green roofs, dispersing runoff to landscape areas, and routing runoff to 

rain gardens, cisterns, swales and other small-scale or regional facilities within a site or 

watershed, respectively.  The resources, timing, and funding necessary to achieve such a 

San 
Francisco 
Bay

Delta
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significant, widespread stormwater quality improvement program are discussed in this section. 

In conjunction with LID and green streets projects, the SFB Water Board has directed CCCWP 

Permittees to conduct a pilot study to evaluate the feasibility, costs, and benefits of diverting 

dry-weather and first-flush urban runoff into a sanitary sewage treatment plant. The status and 

initial findings of that pilot study as they inform next steps are summarized in Section 5.  
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2.0 Lessons Learned About PCB Controls in the Pilot Watersheds 

Provisions C.11 (for mercury) and C.12 (for PCBs) require the identification of pilot watersheds 

know or suspected to be high-opportunity areas, and implementation of the following pilot 

projects in those watersheds: 

 

 Investigation and abatement of sources of mercury and PCB contaminated sediments to 

public streets and drainage conveyances (Provisions C.11.c and C.12.c). 

 Evaluation of enhanced municipal sediment management practices (Provisions C.11.d 

and C.12.d). 

 Evaluation of on-site stormwater treatment via retrofit (Provisions C.11.e and C.12.e). 

 

The pilot watersheds in Contra Costa County are the Parr and Lauritzen Channel Watersheds, 

located in Richmond, California. They are adjacent watersheds, forming a larger watershed that 

drains into the Harbor Channel of the Richmond Harbor (see Figures B.4.10 and B.4.12 in IMR 

Part B). The subsections below describe lessons learned from each pilot study, and then 

summarize potential next steps based on those lessons learned. 

 

The North Richmond Pump Station Watershed is the subject of a separate pilot project to 

evaluate diversion of stormwater to sanitary sewers. That pilot project is described in 

Section 5.0 below.  

2.1 Source Investigation 

The source identification approach and findings in the Contra Costa County pilot watersheds is 

described in IMR Part B, Section B.4. After an initial screening, five suspect properties were 

identified that were believed to merit additional monitoring. Of the five, two were found to have 

PCB detections in the public right-of-way at concentrations sufficiently high to warrant referral to 

the SFB Water Board: 

1. Rickert International, a forklift repair business, has old equipment stored on site that 

inspectors noted was at risk for leaking hydraulic fluid. This location was targeted for 

sediment sampling from a storm drain inlet in front of the driveway entrance to the forklift 

repair yard. Sampling crews were able to collect soil directly adjacent to the property of 

the forklift storage yard, between the fence and the sidewalk in the public right-of-way. 

Sediment samples from the storm drain had PCB concentrations of 367 μg/kg; sediment 

samples collected adjacent to the fence had PCB concentrations of 326 μg/kg. These 

are consistent with prior PCB measurements in the area, and above what is considered 

urban background for the area. Although direct-flow paths from the property to the storm 

system were not obvious to inspectors, the driveway entrance appears to be a visible 

trackout source onto city streets.  

2. SIMS Metal Management is located on the former United Heckathorn property, a 

Superfund site that is under remediation for DDT contamination. During the Superfund 

investigation of the site, it was discovered that scrap metal previously recycled at this 

facility included used transformers. That practice is believed to have ceased, and the 

property owner has implemented best management practices (BMPs, including dust 

control, blocking storm drain inlets, and street sweeping). However, on-site inspectors 
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noted that there was visible standing water as a result of dust control and that activities 

on the large dirt lot of the facility had potential to generate trackout. The front entrance is 

a potential trackout source that is swept regularly as a BMP; however, sediment 

accumulates in crevices along the fence line on Fourth Street that appears to be beyond 

the reach of street sweepers. Sediment also accumulates in railroad track grooves 

adjacent to the rear entrance of the facility and on Hoffman Boulevard on the east side of 

the facility. Those sediments in adjacent streets have PCB concentrations ranging from 

932 to 1,450 μg/kg, which is well above typical urban background. Those 2012 

measurements are consistent with previous measurements in the area in 2006 and 

2007.  

The goal of referring properties to the SFB Water Board for enforcement is to compel property 

owners to modify their properties and/or conduct their operations in a manner that does not 

cause or contribute to the presence of elevated PCB concentrations in the public right-of-way.  

2.2 Enhanced Sediment Management  

The enhanced sediment management practice being evaluated in the pilot watersheds is street 

sweeping. As described in IMR Part B Section B.5, pilot street sweeping studies are currently 

being conducted, and so final results will not be reported until 2015. However, initial findings of 

a literature review of the subject (EOA and Geosyntec Consultants) are consistent with field 

observations during the first enhanced street sweeping studies conducted in 2014 in the pilot 

watersheds: key factors affecting the efficiency of street sweepers include the condition of the 

roads, the type of street sweeper (e.g., vacuum vs. brushes), and the skill and care of the 

operator. 

Some practical lessons learned from observations and BMPs resulted from street sweeping 

areas that had not been previously swept (see IMR Part B Appendix B.5.B). In Richmond, a 

section of Hoffman Boulevard adjacent to the metal recycler was not previously on the regular 

street sweeper logs. In North Richmond, a section of Market Avenue that previously had no 

paved shoulders or curbs was reconfigured, allowing street sweeping where it had not 

previously occurred.  

The estimated load reduction benefit from these changes depends on the PCB concentration in 

source area sediments, among other factors. In the Richmond location, where sediment PCB 

concentrations are approximately 1,000 µg/kg, initiation of street sweeping along 0.3 miles of 

Hoffman Boulevard is estimated to reduce or avoid approximately 3 grams of PCBs annually. In 

contrast, sediments in the North Richmond watershed have approximately three- to fivefold 

lower PCB concentrations, with correspondingly lower PCB load reduction benefits from street 

sweeping. The load reduction estimates for the Hoffman location will be improved as a result of 

the pilot street sweeping study; however, based on literature reviews and practical 

assessments, the above estimates are not expected to change by an order of magnitude. 

Other enhanced sediment management pilot projects are being evaluated and are documented 

in IMR Part B, Section B.6. Those pilot projects include pump station cleaning, storm drain line 

cleaning / flushing, and street flushing. Pump station cleaning is not applicable to the Parr and 

Lauritzen watersheds, as there are no stormwater pump stations downstream of the affected 

area having high PCB concentrations in sediments. Storm drain line cleaning and flushing was 

evaluated as a potential pilot project in the Parr and Lauritzen watersheds; however, the 

confounding influences of tidal intrusion and aging infrastructure precluded conducting such a 
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pilot study within the schedule and budget constraints of the pilot projects. The potential for 

maintenance and rehabilitation of the stormwater conveyance system in the Parr and Lauritzen 

watersheds to benefit PCB management will need to be evaluated in the future, in the context of 

rehabilitation of aging infrastructure. 

A street washing and flushing pilot project was previously evaluated in Oakland, and another is 

being conducted in San Mateo. Using pressurized water to dislodge sediments from the nooks 

and crannies of city streets can be thought of as extremely high-efficiency street sweeping that 

generates liquid waste and costs substantially more than street sweeping alone. For context, 

the pilot study in the city of Oakland cost $100,000 and removed approximately 9 grams of 

PCBs from city streets. One of the significant challenges to both street and pipe flushing is 

disposal of the water; therefore, street and pipe flushing may be more implementable in 

conjunction with diversions to sanitary sewers (see Section 5.0 below), where the infrastructure 

allows such an approach. In the Parr and Lauritzen watersheds, the option to divert to sanitary 

sewers is not available, as the existing system is already susceptible to sanitary sewer 

overflows and upsets caused by stormwater inflow and infiltration. 

2.3 On-Site Stormwater Treatment 

A pilot stormwater treatment retrofit was designed for an area in the Lauritzen Channel 

Watershed in the City of Richmond (IMR Part B, Section B.7). The retrofit consists of one 

bioretention cell with an underdrain and one bioretention cell with no underdrain. In addition, the 

bioretention cell with the underdrain provided two types of media for comparison: one with a 

carbon-based adsorption enhancer, known as “biochar,” and one without. 

The design cost for this pilot retrofit was $108,000. The construction cost estimate based on the 

design was $240,000; however, based on contractor bid estimates, it is possible that the actual 

construction cost could be as high as $350,000. Additionally, City of Richmond staff time in 

support of the planning, design and construction totaled $82,000. About a third of that staff time 

reflects inspection and contractor management effort that would be expected for any such 

project; the remainder reflects planning effort needed to carry out the site selection and 

treatment evaluation in a regional collaboration. In summary, the total planning and design cost 

for this retrofit that treats stormwater along a roadway segment of approximately 210 linear ft. is 

estimated to be between $458,000 and $540,000, depending on the final construction cost and 

how City staff time is counted. 

For planning purposes, $500,000 for 210 linear ft, or $2,380 per linear ft, of curbside treatment 

can be used to estimate the cost of area-wide implementation. Another way to view the cost of 

retrofits is on an acreage basis. A review of this Lauritzen Channel retrofit and four other 

projects indicates that costs-per-acre-treated range from $27,000 per acre to as much as 

$992,000 per acre treated (Appendix C.1). A local benchmark cost of $285,000 per acre for the 

Lauritzen Channel retrofit at 1st and Cutting is more appropriate for extrapolation, because of 

utility constraints and local construction costs.  

Based on lessons learned from treatment retrofits, the cost to design and implement stormwater 

treatment retrofits across the entire 750 acre area of the Lauritzen and Parr watersheds is 

approximately $213,000,000, assuming treatment costs of $285,000 per acre. Treatment of a 

smaller, 110-acre subset of the watersheds focused around the metal recycler source area 

would cost approximately $31,000,000. About 12,250 total linear ft. of street lie within the 110 
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acres of high-opportunity area in the Lauritzen and Parr watersheds. At a cost of $2,380 per 

linear ft, this would correspond to $29 million for a complete treatment retrofit. In other words, a 

treatment retrofit approach in this high opportunity area would cost approximately $30 million, 

which is well beyond the reasonable and foreseeable means of the City of Richmond.  

Construction of the pilot treatment retrofit in the Lauritzen Channel watershed at 1st and Cutting 

is anticipated to take place in the summer of 2014. Monitoring will occur in Water Year 

2014-2015. That pilot project would only capture a few milligrams to a gram of PCBs, because 

of the limited treatment area within the pilot watershed.  

Although direct load reduction benefits for the entire high opportunity area have not yet been 

measured, land-area modeling indicates that the expected load reduction from this high-

opportunity area would be on the order of 300 grams, or 0.3 kg of PCBs. At an estimated cost of 

$30 million for a retrofit approach, this corresponds to $100,000 per gram of PCBs. For context, 

the PCB load reduction assigned to all urban stormwater discharges is 18 kg per year, or 

18,000 grams. To achieve a 18,000 gram per year load reduction at a cost of $100,000 per 

gram of PCBs would cost $1.8 billion, which is beyond the means of Bay Area municipalities.  

2.4 Proposed Approach in the Existing Pilot Watersheds 

The lessons learned as summarized above inform the implementation approach in the Lauritzen 

Channel and Parr pilot watersheds. The City of Richmond’s representative to the CCCWP has 

reviewed the options and agreed that the following actions can be implemented now and in the 

next permit term: 

 The suspected sources properties indicated in Section 2.3 above will be referred to the 

SFB Water Board for enforcement. This action will be initiated in April 2014 by the City of 

Richmond with CCCWP technical support. The time frame for follow-up actions and 

expected outcomes will depend, among other factors, on SFB Water Board staff 

decisions about the priority and approach for enforcement. The desired outcome of this 

action is a change in the activities and/or configuration of the suspect properties such 

that sediments with PCB concentrations exceeding 100 µg/kg are not dispersed to City 

streets via vehicle trackout, wind dispersion, or other modes of transport, and that 

stormwater discharged from the properties is also managed such that PCB-

contaminated sediments are not discharged to the MS4 system or to the Bay.  

 The fugitive emissions plan prepared by SIMS Metal Management will be reviewed and 

comments will be provided to the Bay Area Air Quality Management District. This action 

is expected to be initiated in May 2014, by the City of Richmond with CCCWP technical 

support. The desired outcome of this action is a change in the activities and/or 

configuration of the suspect property such that sediments with PCB concentrations 

exceeding 100 µg/kg are not dispersed to City streets via fugitive emissions, wind 

dispersion or other modes of transport. 

 The City of Richmond will, through referral of the SIMS Metal Management Property to 

the SFB Water Board, to motivate the property owner to improve their property so that 

street sweeping is more effective and / or so that stormwater is retained onsite or treated 

prior to discharge.  
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 Concept plans for stormwater treatment retrofits will be developed and grant funding will 

be sought to design and construct stormwater treatment retrofits in the high-opportunity 

areas of the Santa Fe Channel. This action will be led by the City of Richmond with 

CCCWP support. Concept plans will be developed during the 2014–2015 fiscal year. 

Planning for stormwater treatment retrofits will need to account for the long-term 

maintenance of the retrofits installed. To the extent that the need for those retrofits is 

generated by a private property owner in the high-opportunity area, the City of Richmond 

will seek to establish funding partnerships with the owners of source-area properties to 

recover capital and maintenance costs of complying with the requirements of the MRP 

and the PCB TMDL. 

The above actions constitute the limits of what can reasonably and foreseeably be implemented 

by the City of Richmond with CCCWP support. 
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3.0 IDENTIFICATION OF NEW HIGH-OPPORTUNITY AREAS 

This section describes the planning approach that will be taken in the next year to prepare for 

MRP implementation during the next permit term. The CCCWP has worked with BASMAA 

member agencies and the SFB Water Board to develop an approach to identify new high-

opportunity areas for PCB and mercury load reductions. The approach is founded on the 

concept that PCB concentrations in urban sediments tend to be higher in older urban areas, 

particularly areas that were industrialized prior to the peak usage period of mercury and PCBs in 

the time frame of 1950–1980 (Appendix C.2).  

A BASMAA analysis of land use within the Bay Area MRP Permittee’s jurisdiction indicates that 

approximately 20,000 acres of land can be categorized as old urban. Within those 20,000 acres, 

a smaller subset is old industrial. Lessons learned from MRP implementation show that high-

opportunity areas tend to be located in old industrial areas. There are also certain types of 

industrial / commercial activities – such as electric power transmission, auto dismantling, metal 

recycling, refineries, crematorium, cement plants and operations – that are in some instances 

associated with higher concentrations of mercury and PCBs in nearby urban sediments. 

The CCCWP has developed an initial geographic information systems (GIS) analysis of land 

use in Contra Costa County (Appendix C.3) The GIS layers show land uses in each Permittee’s 

jurisdiction, including acreage estimates for each type of land use. Acreage in each land use 

type is used to estimate PCB loads based on the following yields of PCBs (expressed as mg 

PCBs per acre per year)2: 

 Old Industrial: 50 

 Old Urban 17.5 

 New Urban 2 

 Open Space 2.5 

 Other 2 

The land use analysis provides an initial estimate of PCB loads from each Permittee’s 

jurisdiction. The goals of this planning approach are as follows: 

 Refine the land use classifications based on Permittee input, desktop analysis, and 

walking / driving inspections. 

 Identify potential source areas based on existing and historic commercial and industrial 

activity, visible sediment sources, and other information, consistent with the source 

identification work carried out in the first MRP permit term. 

 Collect sediment samples from potential source areas to determine whether additional 

high-opportunity areas, such as the locations in the Lauritzen and Parr watersheds, can 

be identified. 

 Prioritize old urban areas that present more moderate opportunities for development and 

implementation of water quality improvement plans. 

In many ways, the exercise is similar to the trash mapping task that Permittees have 

undertaken, with the exception that the presences of trash can be visually confirmed, whereas 

                                                
2
 Yields based on analysis by Geosyntec and EOA as presented to the MRP 2.0 Stakeholders Steering 

Committee, November, 2013. 
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PCBs require sample collect and chemical analysis for confirmation. This activity would 

commence in the 2014–2015 time frame, in preparation for MRP implementation in the next 

permit term. Details of the schedule and approach are presented in Appendix C.4.  

In any new high-opportunity areas identified, the follow-up actions would be consistent with 

activities in the Lauritzen and Parr watersheds. Follow-up sampling and analysis is typically 

necessary to confirm consistently high PCB concentrations are noted over time, and to 

determine whether a spatial pattern indicates a specific source area. If a source area can be 

tied to a property owner, the property owner would be contacted to alert them of concerns about 

potential release of PCB contaminated sediments from their property, and to discuss corrective 

measures. If the property owner cannot or will not take action to control the dispersion of PCB 

contaminated sediments from the property under their control, they would be referred to the 

SFB Water Board for enforcement. As with the experience in the Lauritzen and Parr 

watersheds, if source control is not achieved, Permittees and the SFB Water Board would need 

to weigh the costs and benefits of continued pressure on the property owner vs. taking actions 

outside the source property to prevent PCB contaminated sediments from entering the 

municipal storm drain system. 

The search for new high-opportunity areas is necessary due diligence. If there are other 

significant sources of PCB contaminated sediments connected to properties or activities, they 

must be identified and abated to make meaningful progress toward reducing PCB loads to the 

Bay. However, it is unlikely that the assessment will reveal enough high-opportunity source 

areas to account for the PCB load reductions prescribed in the TMDL. Rather, a majority of the 

load reductions are expected to result from control measures applied in old urban land areas. 

Therefore, another output of this assessment is a prioritized list of watersheds, presumably 

mostly old urban, that need improvement. The next section describes how watersheds 

prioritized for improvement will be addressed. 

The expected cost of the assessment approach described above is in the range of $100,000 to 

$200,000, depending on the sampling intensity of the monitoring phase. The CCCWP proposes 

to the SFB Water Board that this assessment be performed in lieu of POC loads monitoring at 

Marsh Creek during Water Year 2014–2015, so that monitoring resources are more directly 

addressing the need for PCB load reductions from urban stormwater discharges. This 

monitoring does not rely on storms and can therefore be conducted even in drought years. 

Details of the scope, schedule, and budget on this approach are currently being worked out with 

BASMAA member agencies.  
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4.0 WATER QUALITY IMPROVEMENT IN OLD URBAN AREAS 

Water quality improvement plans will be developed for the more widespread old urban areas 

that have been prioritized through the assessment approach described in Section 3.0 above. 

Based on lessons learned from the MRP, the most likely path to achieving significant PCB load 

reductions across such a large area – thousands of acres – would be implementation of 

stormwater treatment retrofits. However, implementation of treatment retrofits over such a large 

area is expected to be costly. As noted above in Section 2.0, treatment retrofit costs in the 

constrained urban settings that are the highest priorities are approximately $285,000 per acre. 

At that rate, implementation of treatment retrofits across 1,000 acres would cost around 

$285 million.  

The cost of such a level of activity is beyond the means of Permittees. To reasonably and 

forseeably achieve such a level of widespread stormwater treatment retrofit, it will take time, 

planning, and new fiscal resources. A strategy put forth by the MRP Stakeholder Steering 

Committee is to identify retrofit opportunities that maximize water quality benefit.  For example, 

almost all streets are or soon (within the next decade) will be in need of rehabilitation and repair. 

Areas that will provide the greatest pollutant reduction, not only for PCBs but also for trash, 

should be prioritized for “green streets” improvements.  

The cost of stormwater treatment retrofits is an important constraint on the implementation of 

green streets projects. Transportation funds are typically restricted for use only on transportation 

related design and construction. Municipalities are already struggling to keep up with the work 

needed to keep existing streets operable. Addition of stormwater treatment to street repaving 

and repair projects, without any new revenues to offset the cost, is not feasible. 

The development of “green streets” (i.e., streets that incorporate LID) is part of a larger trend in 

urban planning toward “complete streets” (streets designed to minimize energy use, facilitate 

multiple transport modes, and promote a greener urban environment).  The “greening” of our 

existing streets and roads with stormwater quality features on a watershed scale will take 

decades and the support of taxpayers in order to generate the funding needed to plan, design 

and construct needed treatment retrofits.  

In the short term, the CCCWP can support municipalities with pursuit of grant funding to 

implement stormwater treatment retrofits. The CCCWP submitted two concept proposals to the 

Proposition 84 stormwater grant program in the fall of 2013. One of the two was called back for 

submittal of a full proposal in February 2014 (Appendix C.5). The proposed Proposition 84 

project, if awarded grant funds, would implement an LID retrofit stormwater treatment and 

hydromodification management demonstration project providing long term water quality 

improvements for a 27-acre area, including the Contra Costa County Public Works Department, 

which is located in the Upper Grayson Creek Watershed. 

Although the demonstration project will be a step forward, Proposition 84 funds will have limited 

use for most of Contra Costa County’s PCB load reduction needs. The legislation that 

authorized Proposition 84 requires funded projects to address freshwater lakes and streams, 

not the Bay. Much of the old urban areas that are likely to be the highest priority are going to be 

low-lying catchments that discharge directly to the Bay. 
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One alternative to Proposition 84 is the U.S. EPA’s Water Quality Improvement fund. That 

program provided $5 million of implementation funding that, along with $2.5 million in matching 

funds from BASMAA member programs, funded the Clean Watersheds for a Clean Bay pilot 

projects describe in IMR Part B. In the fall of 2013, the CCCWP submitted a stormwater 

improvement proposal to the Water Quality Improvement Fund that was well received by grant 

reviewers, but was not funded (Appendix C.6). 

The CCCWP will continue to identify and track funding opportunities for water quality 

improvement projects. The CCCWP will provide staff and consultant support needed to develop 

grant proposals on behalf of Permittees. As noted in the conclusion to IMR Part A, if monitoring 

costs can be reduced, the CCCWP is also willing to redirect those funds that would otherwise 

go to monitoring for cost match or direct support of water quality improvement projects. The 

CCCWP has already authorized $250,000 to support a pilot pump station diversion project 

(described in Section 5 below). 

The use of CCCWP resources to not only seek grant funding, but also to assist Permittees with 

the cost of capital improvements to achieve required water quality improvements, is a new 

paradigm. The success of this new approach, and the prospects for getting voter support 

needed to raise any new revenues locally, depends on a clear demonstration to Permittee 

representatives and the public that the funds are going to projects that produce tangible 

benefits. The general public is more likely to support fees used  to build rain gardens and 

bioswales than on water quality monitoring, pilot studies, and long, detailed technical reports. 

This disconnect between use of existing funds and a clearly defined capital improvement is a 

root cause of the recent failure of the CCCWP’s 2012 Community Clean Water Funding 

Initiative to raise stormwater fees. 

Directing CCCWP funds to grant matches that implement water quality improvement projects 

will be a helpful step in the right direction, if that step is enabled by freeing up monitoring 

resources. But even that step will be small in comparison to the cost of modifying the landscape 

and drainages of large swaths of Contra Costa County. The CCCWP is also committed to 

working with BASMAA member programs, municipal representatives, and the SFB Water Board 

to lobby transportation agencies and the legislature for creation of revenues that are dedicated 

to implementation of green streets and other water quality improvement infrastructure. A key 

issue to be resolved in the reissuance of the MRP is how to sensibly integrate that commitment 

into the language of a stormwater permit. 

As long-term and short-term funding strategies are developed and pursued, they need to 

address not only capital costs, but also long-term operations and maintenance costs. Every new 

treatment control that is installed will generate some level of new ongoing effort and cost to 

maintain. Those ongoing costs must also need to be factored into the capital planning of water 

quality improvements. These large-scale and long-term funding commitments will require time to 

plan for resource allocation and implementation. The CCCWP can assist Permittees with that 

planning and implementation; however, realistic expectations need to be set in the minds of the 

public. The approach to reducing PCB loads from the thousands of acres of old urban areas will 

be achieved over decades, not years. 

Recognizing the difficulties of implementing stormwater treatment over a large area, the SFB 

Water Board has required Permittees to implement pilot projects that evaluate the feasibility and 
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benefits of diverting stormwater from pump stations into sanitary sewer systems. The theory 

behind this requirement is that if small quantities of “first-flush” stormwater contained a 

disproportionately high amount of an entire storm’s PCB load, then diversion and treatment 

along with sanitary sewage might be a cost-effective approach to PCB load reduction. The 

approach and status of a pilot project under development by Contra Costa County Public Works 

Department with CCCWP support is described in the next section.  
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5.0 STORMWATER PUMP STATION DIVERSIONS 

In 2009, the Contra Costa County Public Works Department successfully obtained a grant from 

the U.S. Environmental Protection Agency (EPA) to support infrastructure improvements at the 

North Richmond Pump Station. The North Richmond Pump Station is jointly owned by Contra 

Costa County and the City of Richmond. The County is the lead on this pilot project; the City of 

Richmond participates in the project through contributions to the CCCWP budget. 

The scope of the grant authorized included installation and evaluation of a diversion to the West 

County Wastewater District (WCWD) treatment plant. Grant funds were awarded in 2010 and 

pre-project monitoring took place from 2010 to 2012. The final report on pre-project monitoring 

was completed in December 2012. The findings of that report were that approximately 10 grams 

of PCBs were discharged from the pump station during the entire period monitored. This is 

consistent with the expected load from the 900 acre, old urban, partly industrial watershed. 

The County has been coordinating with WCWD since 2012 to establish a permitting framework 

that would allow discharge of stormwater into the WCWD sanitary sewer. A concept proposal 

was prepared by the CCCWP and submitted to the WCWD Planning and Project Committee in 

the fall of 2012 (Appendix C.7). Although WCWD board members serving on the Committee 

expressed support for the pilot project, they did have some concerns as follows:  

 Capacity – Committee members noted that first flush potentially impacts retention 

capacity when it is least available. 

 Definitions – The Committee wanted clarification about what specifically is meant by 

“first flush,” as this definition plays into the concept of available capacity (e.g. 

intensity/duration, antecedent dry periods). 

 Costs – The Committee made it very clear that they expected any project to be cost 

neutral from the WCWD ratepayer perspective. 

 Impact on biosolids – The Committee expressed some concern that pollutants (e.g., 

PCBs) present in stormwater could limit biosolids management options. WCWD 

currently re-uses biosolids as landfill alternative daily cover, and would not want to lose 

that option due to increase pollutant concentrations in biosolids. 

 Potential for upsets – WCWD staff have raised the concern that introduction of 

stormwater to sanitary sewers could disrupt activated sludge bacteria, leading to a 

sewage system upset. 

 Impact on recycled water – The Committee noted that they are able to divert essentially 

all dry weather flows into the East Bay Municipal Utility District (EBMUD) North 

Richmond Water Recycling Facility for additional treatment at EBMUD’s Richmond 

Advanced Recycling Expansion for resale to Chevron as process water. WCWD would 

not want any change to jeopardize that operation. 

 

The CCCWP developed a monitoring needs technical memorandum to address the concerns 

expressed by WCWD staff and board members (Appendix C.8). Meetings with WCWD staff and 

board members in 2014 indicate that their concerns have been addressed and they are 

comfortable moving forward with the pilot project. The County has retained a design contractor 

and expects construction of the diversion to begin in the summer of 2014. Monitoring of the 

diversion pilot would take place in the 2014–2015 time frame. The total cost of the diversion 
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pilot, including monitoring and safeguards addressing WCWD concerns, is estimated at 

approximately $852,000. The potential cost of long-term operation of the diversion after the pilot 

project is complete is unknown at present. The County has asked WCWD to provide an 

estimate of their fee for management3 of the diversion and treatment of stormwater as a long-

term operation.  

The benefit of this diversion project, in terms of PCB loads reduced, is limited. The nearest 

wastewater conveyance will not allow more than 500 gpm to be diverted into the WCWD 

collection system. Diversions will need to be halted after first flush, because of inflow and 

infiltration that impacts the conveyance and treatment capacity of the WCWD plant. It is expect 

that at best, perhaps 1 gram of the approximately 10 grams of PCBs discharged from the 

watershed annually could be diverted and treated by the WCWD plant. The resulting cost per 

gram is about ten-fold greater, i.e. nearly $1 million per gram, for PCB load reduction by 

diversion to sanitary sewer as compared to onsite treatment retrofits described in Section 2.0 

above.  

The CCCWP developed a grant proposal to the U.S. EPA on behalf of the County to explore 

ways to enhance the diversion to the WCWD plant with on-site stormwater treatment, thereby 

enabling larger flows to be treated, and allowing treatment to continue beyond first flush. That 

grant proposal received favorable reviews from the U.S. EPA, but was not funded due to limited 

available funds. As a result of the favorable review, the CCCWP will consider re-submittal of a 

similar grant proposal in the future.  

It should be recognized that even if 100 percent of stormwater from the North Richmond Pump 

Station could be diverted and treated, the expected load reduction is on the order of 10 grams of 

PCBs. This is but a tiny fraction of the 18 kg (18,000 grams) of PCB load reduction from all Bay 

Area urban stormwater prescribed by the TMDL. The disappointingly small gains that can be 

realized from treating discharges from a 900 acre old urban watershed signify the magnitude of 

the challenges posed by the mandates established in the TMDL. 

 

                                                
3
 WCWD staff currently operate and maintain the North Richmond Pump Station under a service contract 

with the pump station owners.  
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6.0 OTHER PERMIT-REQUIRED ACTIVITIES FOR POLLUTANTS OF CONCERN 

 

The MRP requires the following additional activities for pollutants of concern: 

 Develop fate and transport studies for mercury and for PCBs (Provisions C.11.h and 

C.12.h) 

 Develop a risk reduction program addressing mercury and for PCBs (Provisions C.11.i 

and C.12.i) 

 Develop a mercury load allocation sharing scheme with Caltrans (Provision J.11.j). 

 

Details of all three of these activities, which were carried out as regional projects through 

BASMAA, appear in Appendix C.9. An outreach letter from BASMAA to Caltrans on the subject 

of allocation sharing appears in Appendix C.10. The proposed allocation sharing scheme with 

Caltrans is presented in Appendix C.11 
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Contra Costa Clean Water Program  
PCB Contributions by City  

2/24/2014 

1. Introduction 
 
The purpose of this technical memorandum is to quantify the amount of polychlorinated 
biphenyl (PCB) contributed by each city in Contra Costa County to support Provision C.12.c of 
Order No. R2-20009-0074 (Municipal Regional Stormwater Permit) issued by the San Francisco 
Bay Regional Water Quality Control Board (SFBRWQCB) and Order No. R5-2010-0102 (the 
Central Valley Permit). Provision C.12.c requires the development and implementation of pilot 
projects to investigate and abate on-land locations with elevated PCB concentrations. The 
results from this memo will assist the development of a targeted approach to capture the 
maximum PCB extent possible before entering into the Bay. 
 
A spreadsheet model was developed by Geosyntec to quantify loading from each permittee, 
which estimated the annual PCB loading by land use. In this memo, the same approached was 
developed using supplemental data made available by the Contra Costa Clean Water Program 
(CCCWP) and for additional cities not included in the Geosyntec analysis (e.g. Brentwood and 
Oakley) but fall under the purview of the Central Valley Permit. 

2. Regulatory Setting  
 
 CCCWP is regulated by two different National Pollutant Discharge Elimination System (NPDES) 
permits for discharges of urban stormwater from Municipal Separate Storm Sewer Systems 
(MS4s). The Municipal Regional Stormwater NPDES Permit (a.k.a., “the MRP”, Order R2-2009-
0074, Adopted October 14, 2009, Revised November 28, 2011) issued by the San Francisco Bay 
Regional Water Quality Control Board (SFBRWQCB) applies to most of Contra Costa County. The 
eastern portion of Contra Costa County is subject to a separate NPDES permit (Order R5-2010-
0102, adopted September 23, 2010) issued by the CVRWQCB (a.k.a. the “Central Valley 
Permit”). The jurisdictions of the San Francisco Bay and Central Valley Regional Water Quality 
Control Boards within Contra Costa County are shown in Figure 1. 
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Our analysis show comparable values to Geosyntec’s analysis. Significant differences can be 
seen in cities such as Antioch, which in the current analysis is evaluated in its entirety, in 
contrast to only the portion under Region 2 jurisdiction, as in Geosyntec’s analysis.  
 
Other discrepancies are caused by the definition of “Open Space.” Geosyntec’s analysis defined 
“Open Space” as: 
 

Open Space = (Watershed Boundaries below Dams (SFEI) area)  
         – (Old Industrial + Old Urban + New Urban + Other) 

 
whereas the definition for “Open Space” in the present calculations was sourced from the 
Contra Costa General Plan. Because “Open Space” was calculated separately from the .KMZ file, 
there were some areas that double counted as both Open Space as well as another category. 
This artifact was particularly notable in Concord, where a large portion of the military property 
has been converted to open space (Figure 2). 
 

 
Figure 2: Open Space and military polygons in Concord. 

 
Even with this discrepancy, the total loading for Concord was identical in this analysis and 
Geosyntec’s. 
 
Taking into consideration the uncertainties of land use definitions, these estimates appear to be 
a reasonable representation of actual PCB loadings in Contra Costa County. 
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